LC/ESI/MS method development for the analysis of hepatotoxic cyclic peptide microcystins in animal tissues.
Microcystins (MCYSTs) are a family of related cyclic heptapeptides produced by several genera and species of blue-green algae (cyanobacteria). MCYSTs are potent and specific inhibitors of the serine threonine family of protein phosphatases, especially PP1 and PP2A. MCYSTs inhibit a liver's protein phosphatase by forming a covalent linkage between MCYSTs' Mdha residue and the phosphatase's cysteine residue. Due to the covalent linkage, analysis of MCYSTs in animal tissues has been limited to determination of unbound MCYST concentration. The MMPB (2-methyl-3-methoxy-4-phenylbutyric acid) oxidation procedure allows for the detection of total MCYST burden by releasing the carboxylic acid MMPB from MCYST's Adda amino acid. An internal standard 4-phenylbutyric acid (4PB) accounts for losses during the method. LC/MS conditions were developed using a ThermoFinnigan LCQDuo ion trap in negative electrospray ionization (ESI). Since both compounds produce the [M-H](-) ion, analysis occurs in selected ion monitoring (SIM) mode for both MMPB (m/z 207.1) and 4PB (m/z 163.1). Complete oxidation of MCYST-LR in liver tissues occurs in 3h. A solid phase extraction (SPE) cartridge removes MMPB and 4PB from the oxidant solution. The process efficiency for the SPE procedure is only 51.3%; however, suppression experiments indicate a 41.8% loss in signal strength due to matrix interferences. Therefore, the extraction efficiency for the SDB-XC cartridge procedure is 93.1%. This research has been successful in developing an LC/MS method for the analysis of total MCYST burden in animal tissues.